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The Commission’s invitation requested informatioriwo broad subject areas:

(1) Are there technology options, including alternaives to the once through cycle,
that hold significant potential to influence the wg in which used fuel is stored and
disposed?

(2) Are there Federal actions that could facilitatecommercial efforts to develop and
deploy these technology options, while meeting ecamic, safety, environmental
protection, security and non-proliferation goals?

Through the course of my testimony, | hope to askltbese questions based on
AREVA's experiences in the United States and iragamally. | also wish to emphasize
for the Commission the broader contextual dynairttas underscore the importance of a
stable, integrated used-fuel management strategyrtbves the United States toward a
sustainable fuel nuclear cycle.

For over two decades, the U.S. has focused orgéegpath for disposition of used
nuclear fuel (UNF) — direct disposal — precludiegicus consideration of other options.
AREVA supports an integrated approach that ensypgens including recycling,

interim storage, and disposal. Commercial recgotihused nuclear fuel has a long,
successful, safe and secure history. AREVA hasessfully and profitably operated and
supported commercial recycling facilities for mdinan four decades.

RECYCLING TECHNOLOGY

Our current 60,000 tons of nuclear “waste” is recylable. When nuclear fuel is
discharged from a commercial reactor, it is acyuadit “spent.” There is still a
significant amount of fissile material remainingused fuel that is capable of providing
at least 25% more energy. Fuel in a conventionelleau reactor progressively



accumulates fission products, which are the “ashestilting from the energy-generating
fission reaction. Many of these “ashes” are neustosorbers, and reduce the population
of neutrons available to induce new energy-genegdission reactions. Eventually, the
fission reaction can no longer be sustained apatgby or cost-effectively.

This is when recycling comes into play. Recyclingsists of separating the waste
material from the reusable material — uranium datbpium — and manufacturing fresh
new fuel. In terms of mass, 96% of the contenhefused fuel is reusable. The remaining
4% is actual high level waste (HLW) which contaamactically no remaining fissile
material and no energy value for the current arad-term generation of reactors.

Recovered uranium is re-enriched and used to faileritesh new fuel for commercial
reactors. Recovered plutonium is blended with degleranium to fabricate mixed oxide
(MOX) fuel for commercial reactors. The use of M@ in existing reactors is
probably the best example of what DOE currentlysdhle modified open cycle. The
remaining 4% of HLW is then stabilized in an engiresl waste form by vitrification in
glass to provide a durable waste form suitablefoeventual geological disposal.

Through its deployments internationally, the recyglprocess invented in the U.S. has
benefited from decades of lessons-learned andrnuamis improvements in technology.
A new recycling facility in the U.S. would not sitgpeplicate facilities from France, the
UK or Japan, but rather would employ state-of-thteecchnologies and processes,
including:

= Implementation of an enhanced COEX™ process whegre plutonium is
separated anywhere in the facility.

= Co-location of treatment and fuel fabrication ptatd avoid transportation of
intermediate nuclear material outside of the faesi

= Overall enhanced protection systems and desigroappes.

» Flexibility in design to allow deployment of advascseparations processes,
when such processes are developed and commeioiddigtrialized, supporting
fully closing the fuel cycle.

There are significant benefits to implementatiomeafycling technology, which
simplifies waste management and has great poteatialpact the way in which used
fuel is stored and disposed.

KEY BENEFITS OF RECYCLING

Recycling reduces the burden on a geologic reposiyo Recycling used nuclear fuel
significantly reduces the volume of HLW to be dised of in a final geologic repository.
Only 4% of used fuel content is HLW. When such wastvitrified, or specially-packed
into a highly compact glass-like waste form forafistorage, and added to the volume of
compacted structural waste and high-level procesgaythe total volume necessary for
final disposal is 75% less than the volume requiféke used fuel is disposed directly in



a repository. Depending on the repository geoldigg,volume required in the repository
is further reduced if the vitrified waste is alladvi® “cool” in interim storage for some
decades before actual emplacement in a repositbry.is due to the thermal load issue.

HLW volume reduction is a crucial benefit of redaggl as it allows maximum use of a
geologic repository, which is a rare and precicase When a HLW repository
eventually opens in the U.S., one would want toengitimal use of every cubic unit of
emplacement.

Under the DOE’s medium energy growth scenariosjmctation of used fuel in a once-
through cycle would total 150,000 metric tons b¥$@O0Licensing of a geological
repository is long, and public acceptance is vensgive. It is difficult to envisage today
an attempt to license multiple geological repog®im the U.S., given the dramatic
uncertainty that has surrounded licensing of thet ine. Recycling can significantly
delay and potentially eliminate any requirementadditional repositories.

Recycling reduces toxicity.The main contributors to the long-term radioactweacity

of used nuclear fuel are plutonium and uranium.géquaently, extracting these materials
from the used fuel significantly reduces the tayicf the final waste form. The main
contributor to the long-term radioactive toxicitiyused nuclear fuel is plutonium for the
first several hundreds of thousands of years, a&hwboint minor actinides and uranium
become predominant. Consequently, extracting plutrand uranium from the waste
for final disposal significantly reduces the wastxicity, by a factor of about 90
percent.

Recycling produces robust standardized waste form/itrified waste from recycling
provides a highly safe, resistant and well-charastd waste form, and is a very robust
matrix against dissolution by water — as strongasanic rock. It has been proven
scientifically that after 100,000 years only 1 paricof its mass would be lost by leaching
in water, and it would require more than 10 millyg@ars to completely dissolve in water.
It is important to recognize that after 10,000 ge#ne radioactivity of a vitrified waste
package is reduced down to that of natural urardterdue to the natural decay of the
radioactive atoms contained therein. Such robustaditeristics of the waste form
facilitate the long-term safety demonstration @& thpository and consequently simplify
the licensing process. The vitrification processites in a waste form with long-term
stability that can be safely and cost-effectivetyed in simple, compact and low-cost
facilities as a reliable interim waste managem@tbo.

Recycling contributes to energy securityBecause 96% of the content of the used fuel
is reusable energy, AREVA’s technology enables¢itevery of valuable energy
resources, providing for greater domestic energyrdy. In fact, if recycled, the 60,000
metric tons of U.S. commercial used nuclear fuptesents the energy equivalent of
eight years of nuclear fuel supply for today’s enti.S. nuclear reactor fleet. If the U.S.
were to recycle the 2,000 metric tons of used dgaelerated annually, it would
correspond to approximately 1.9 trillion cubic feénatural gas per year — equivalent to
the total projected U.S. imports of liquefied natugas in 2010.



Further, the availability of recycled fuel providesool for the nuclear energy sector to
protect against potential rises in uranium pricgptoviding recycled fuel whose
production cost is independent of uranium prices.

Recycling saves natural resourcedJranium recovered from recycling, also known as
“RepU,” represents about 95 percent of the masglafwater reactor used fuel with a
residual U-235 enrichment level of approximate§90, higher than natural uranium ore.
Re-enrichment and recycling of RepU is performeddyeral utilities throughout the
world. With the current and forecasted costs oflearcfuel sourced from natural
uranium, RepU becomes a secondary source thaitesajtractive. Today, customers are
asking AREVA to provide them with 100 percent rdiyg of their RepU. AREVA is
making investments to ensure 100 percent RepUniekenent and RepU fuel fabrication
by 2015. Recycling both recovered uranium and piuto leads to a total savings of at
least 25 percent of natural uranium resources.

Recycling provides strategic flexibility and confiegence for the long term.Vitrified

waste packages are no longer subject to Interradtistomic Energy Agency safeguards,
as almost all of the fissile material, uranium @haonium, has been removed to
manufacture recycled fuel. This provides a credanid reliable interim nuclear waste
management option for the extended period of tiseessary for a geologic repository to
be approved and available.

Recycling is a path to burning plutonium, thereby spporting non-proliferation
efforts. Recycling plutonium in MOX fuel consumes roughlyeethird of the plutonium
through a single recycling and significantly altdrs isotopic composition of the
remaining plutonium, thus severely degrading iteptial weapons attractiveness.

Burning plutonium in MOX fuel is the path that Ha=en selected by the National
Nuclear Security Administration to dispose U.S. pa#s-grade plutonium declared in
excess. With the assistance of AREVA, a MOX fuéri@ation facility is currently being
constructed at the DOE Savannah River Site in S@atblina, and it is on track to start
production of the first MOX fuel by 2017.

Recycling supports an international non-proliferation framework. AREVA takes

very seriously its responsibility to minimize preliation risks of sensitive nuclear
facilities and materials. In recent years, a fewrntdes have sought to acquire nuclear
weapons for reasons of national security, natippaler or national prestige. Their basic
motivations were political. Meanwhile, the vast ordy of countries in the world

continue to seek ways to produce electricity oefficient, competitive, sustainable,
peaceful and responsible basis. They have no sitareleveloping or accessing sensitive
nuclear technologies when it does not make econearise for them — as long as
security of supply is guaranteed for them.

There is a fundamental question of policy whichudtidoe important to this Commission:
Would a decision by the U.S. to recycle its usesl &nd close the nuclear fuel cycle



contribute to proliferation, or would it do the aygite and contribute to a strong
international non-proliferation paradigm? The Fatlgpvernment has been successful at
protecting its own stockpile of weapons-grade malteso there is no reason to believe
that it cannot adequately protect less attraceaetor-grade materials from commercial
recycling. Any recycling facility built in the U.Svould meet all the necessary NRC
requirements for safeguards and security.

If diversion or theft of plutonium can be preventsdextensive national and
international safeguards and physical protectioen there remains only one reason for
the U.S. to forego recycling and that is to avattisg an example that might be
followed by the rest of the world. This is the osible reason why the U.S. turned its
back on recycling three decades ago. But that pblcy did not prevent Britain, France,
Japan or Russia from building domestic recyclirgylitees, nor will it prevent China or
India from following suit.

Notice that the only countries to build recyclimgilities are those with a sizeable
amount of used fuel that makes it economicallyifiagtie to do so. Other countries
which chose to recycle elected to purchase thecgerather than build their own
facilities. This is similar to the model for enrialent espoused by U.S. policy, which
seeks sufficient capacity and robust supply assesadesigned to make proliferation of
expensive enrichment facilities unattractive. | Wdoargue that the same logic can be
applied to recycling and that a U.S. decision ferofuch a service could prevent many
countries from building indigenous facilities, taby enhancing the non-proliferation
regime.

The global nuclear energy renaissance is a realitis,an additional 344 reactors
currently proposed to be operating by 2030. The bu$st lead in establishing a
responsible framework that advances the desirpdaceful nuclear energy, while also
protecting against the spread of sensitive mageaatl technologies.

An effective non-proliferation paradigm should fsan providing incentives that make
nuclear energy economical in exchange for bindomgrmitments that make it secure.
Such an approach would allow the world communitfotaus scrutiny on nation-states
who rebuff cost-effective, secure nuclear energiauor of costly technologies that could
lead to the proliferation of nuclear weapons.

For the United States to effectively lead in magsnch a challenge internationally, a
policy shift will need to occur at home.

INTEGRATED USEDFUEL M ANAGEMENT STRATEGY

Implementation of near-term recycling using proeemmercial technology coupled
with research on advanced fuel cycles is the apjai@ppath to effective management of
the U.S. fuel cycle. This approach would:



* Limit the continuing accumulation of used fuel blagjs

» Utilize the residual energy value of the used rarctael

* Restore credibility in fuel cycle management by dastrating progress
through the deployment of safe and proven solutionise U.S.

» Support the nuclear renaissance and its contribiiti@ low-carbon economy

* Re-establish an industrial skilled workforce and tlands-on expertise that
are critical to the successful implementation of ased fuel management
solution

Industry and the DOE/National Labs must play daaitrole in developing the near-term
and long-term technology developments, respectivelg policymakers would be wise
to adopt approaches designed to leverage the eseartd experience of all parties.

Deployment of a scalable, commercial recycling fady needed in the United States.
This approach would allow the U.S. to develop tigustrial skills and expertise essential
to a safe and secure fuel cycle solution. Suchtised@xpertise will maximize the
chances for long-term success and reduce thehagkaxpayer/ratepayer dollars are
wasted in the pursuit of solutions that are un&blee implemented. Beginning with a
scalable pilot facility would allow for the expaasiof additional capacity that is based
on market needs, and allows incorporation of adedniechnologies, when mature. Such
a facility could also serve the function of a cahied interim storage facility for receipt
and storage of used fuel from commercial powertglan

From a technological perspective, this recyclingrapch is the only solution available in
the near to medium future.

Federal research and development efforts should gin with integrated strategy.

While industry can be relied on to carry out reskand development on topics that are
of near-term commercial interest, it is unrealisti@xpect any industry to expend
research funds on basic science or on first ohd kiystems that should be developed by
the Federal Government to meet the requiremerdsational policy and business plan
for closing the fuel cycle.

There are exciting areas of research into emengictear energy technologies. This
advanced research must proceed, but it shouldorasfon unattainable goals, such as
the search for a non-existent “proliferation-profafél cycle. It is important to understand
that the laws of chemistry and physics precludesthstence of such a utopian fuel cycle.
Any technology that allows the separation and/erdbncentration of fissionable atoms
has the potential for misuse. That is why the simesiuel cycle activities associated with
enrichment and recycling must be adequately safdgdaand physically protected.

To date, it appears that there is not a greatafedifference in proliferation risks
between any of the conceivable, realistic fuel eyclrherefore, we should not expect to
find a technological solution — a proliferation-pfduel cycle — for an inherently political
problem. Technology should focus on giving politieders the tools to accomplish



their objectives, primarily enhanced safeguardsesys and physical protection
measures.

Advanced fuel cycles (including Generation IV readairs) and the perils of
“Leapfrogging”. Current research includes future processes capéblether material
extraction from the waste that could be burnedrewa generation of fast reactors. In
such next generation reactors, the long-lived at#s) which heavily drive the
requirements for confinement in geological disposalld be broken into shorter live
atoms which, in theory, could lead to a dramatducion of the volume of remaining
waste required to be disposed in a geological iepgsThis is a very long-term story
and is 50 to 60 years before commercial operation.

The United States has a pressing obligation toessdour large, and growing, used fuel
backlog. Because such advanced concepts are ddoamedeployment, waiting for the
commercialization of “leapfrog” technologies is@umitment to further fuel cycle risk
and uncertainty. Without a solid framework of proxtechnology and a skilled and
experienced workforce, reliance on a “leapfrog’htemlogy is likely to reduce the
chances of successful deployment on an industredésDeployment of current, state-of-
the-art recycling technologies in an upgradealts facility should be the first step in an
integrated strategy that supports our light wagactor fleet while retaining the flexibility
to support continued research and development\afrabd separations technology and
advanced fuel cycles.

SocIAL AND EcoNomMIC CONSIDERATIONS

Recycling costs must be quantified in full contexiCost is driven by several factors,
including the cost of uranium — which drives witle tmarket value of recycled fuel; the
projected total life cycle cost of a geologicalasipory — which determines the value of
HLW volume reductions from recycling; and the degte which economies of scale are
achieved by a large recycling facility.

In 2006, The Boston Consulting Group (BCG) perfalmaestudy with input from
AREVA that showed that the economics of recyclisgampared to direct disposal are
comparable, within 10 percent difference. Of couass study depends upon the
assumptions made, and other studies using diffeassumptions have produced results
different from those of BCG. However, any evaloatof recycling costs must include
optimization realized for the geological repositarsedits for the recycled fuel and
reductions in federal liabilities associated wigimioving used nuclear fuel from utility
sites, along with a recognition of key intangibenbfits, such as fuel cycle and resource
sustainability, contributions to international npreliferation efforts, and the ability to
assure broader public confidence in the manageai¢he backend of the nuclear fuel
cycle.

Current dynamics are delivering no value with escalting costs.Several additional
factors should be noted in assessing the econ@nit®enefits of used-fuel recycling.



First, cost estimates of the once-through dispstsategy had significantly increased — to
$96B in 2007 dollars - even before the potentidd $9lost costs from termination of
Yucca Mountain. As repository costs escalate, saltees the value in HLW volume
reduction services from recycling. Second, with@E's continued inability to meet its
contractual obligations to accept commercial uset, taxpayer-funded liability costs are
predicted to reach at least $13.1 billion by 202the DOE remains unable to meet its
obligations by 2021, these estimated liabilitie imcrease by roughly $500M annually.

Recycling delivers major economic development, créag thousands of skilled jobs.
Deployment of recycling capabilities would be angigant investment in the future
energy infrastructure of the United States. Subfastructure would be considerable in
scale, creating up to 18,000 jobs during constoacéind 5,000 steady direct jobs during
50+ years of operation. The impact on the surraupndommunity and host state would
be even greater, with an estimated 30,000 indjobs created in the wider economy.

These economic development incentives would agkatdocal communities and states
compete for the right to host facilities — rathwaurt resist them — and provide political
certainty to the process as it moves forward

Private capital should be leveraged for recyclingnifrastructure. With appropriate
national policy commitments, private capital carnbenessed to finance recycling
infrastructure. However, it is unrealistic to exptmat industry will invest private capital
in anything but proven technologies. To leveragedbmmercial sector funding,
deployment should focus on currently availableyprotechnologies that have the
certainty of long-term policy assurances.

Extensive environmental monitoring and transparencyare imperative. Protection of
workers and of the environment is at the highe®{REVA'’s priorities. The
environmental impact of our La Hague treatment afp@ns remains below the natural
background radiation level. The maximum potentigbact on the most highly exposed
sectors of the public remains 100 times less thamatural radioactivity level. The
natural background exposure at La Hague is abdunflisieverts per year. The highest
local exposure to farmers or fishermen is less th@@ millisieverts per year, which is
equivalent to the exposure received by a passehgerg one New York to Paris trans-
Atlantic flight.

AREVA La Hague performs systematic and in-depth mooimg of the environment in

the air, on land (e.g., surface water, grass aik) mmd at sea (e.g., coastal waters, fish
and seaweed) around the site. A host of measureraemtaken — around 23,000 samples
are taken every year — and 70,000 analyses are evadg year under the scrutiny of
independent authorities who also perform their gampling and analyses.



FEDERAL ACTIONS

The current U.S. policy framework is of another eraThe once-through fuel cycle is
not consistent with the resurgence of nuclear gnéigre nuclear power means more
used fuel. Our legacy policy was designed decagesnea different context, where
stable or declining outputs of used fuel were goaied. Policy modernization in the U.S.
is crucial to restoring public confidence in nucleaergy and assuring U.S. leadership in
the successful global management of used fuel. iShvalhy the work of the Blue Ribbon
Commission is so crucial, and stands to be of greatice to America’s nuclear future.

In order to restore public confidence, we must mibegond current policy paralysis and
chart a path that enables an integrated used faeagement solution, with options for
recycling, interim storage and disposal, that minés waste volume and toxicity,
increases fuel supplies, reduces proliferatiorstigkid maintains long-term flexibility to
incorporate new technologies.

A national policy commitment is neededTo assure public acceptance of recycling as a
key option of an integrated strategy for a sustdaméuel management, U.S. policy
should affirmatively support the recycling of usastlear fuel to advance energy
independence, maximize the energy potential ofearduel, and reduce the volume and
toxicity of HLW destined for a permanent geologpository.

Execution of such a policy commitment should resuit@in a Federal Corporation
(FedCorp) structure better insulated from politialiatility than the Department of
Energy. It is increasingly clear that industry vated a more credible and stable back-
end management structure in order to make majgrierm capital investments. Such a
structure would provide a more holistic and co$atfve approach to the full scope of
backend infrastructure and management.

The FedCorp should be policy and technology newrad have access to the Nuclear
Waste Fund to make expenditures consistent withfaimal’s purpose and sound
economics. A FedCorp would provide for fiscal potalbility, avoiding a budget process
characterized by insufficient and unsteady appadjons that are a significant risk to the
financing of long-term construction projects.

A stable regulatory framework is needed to supporticensing of recycling facilities.
Finally, another area where federal action is ndédenable the option of recycling is
on the regulatory front. Today, there is no regufaframework to support licensing of
commercial recycling facilities in the U.S. The 8Rhould work in parallel to continue
development of a regulatory framework that allowslicensing and commercial
deployment of such facilities.



Mr. Chairman and members of the Commission, | apate having this opportunity to
join you today to discuss recycling as a technologtyon to the once through fuel cycle,
and how this technology can simplify waste managgraed the manner in which HLW
is stored and ultimately disposed.

Now is the time to move forward decisively andestore public credibility in used fuel
management. Used fuel recycling provides the ghiditeconomically reduce high level
waste (HLW) volume and radioactive toxicity whikcovering valuable domestic energy
resources — and it delivers a compelling answents neighbors in what Commissioner
Rowe has referred to as the “cocktail party teggsiion about the ability of industry and
government to effectively manage nuclear waste.

A scalable used fuel recycling facility should helbin the U.S. in the near future in
order to restore confidence in America’s abilitystive problems and to meet our
obligations to our children and grandchildren. Aicemas the first to develop this
technology, and it is time for America to reclaitolgal leadership.

ABOUT AREVA

AREVA Inc. is an American corporation headquartaretaryland with more

than 5,500 employees in over 40 locations acrodd.30states. Last year, our U.S.
operations generated revenues of $2.5 billion—X2gre of which was derived from
U.S. exports. We are part of a global family of AREcompanies offering proven
energy solutions for emissions-free power genamnaditd electricity transmission and
distribution. We are proud to be the leading swgypdf products and services to the
worldwide nuclear industry, and we are the only pany in the world to operate in all
aspects of the nuclear fuel cycle.

AREVA designs, engineers and builds the newestrgéna of commercial nuclear
plants and provides reactor services, replacenmmponents and fuel to the world’s
nuclear utilities. We offer our expertise to helpgnAmerica’s environmental
management needs and have been a longtime paithahesU.S. Department of Energy
on numerous important projects. Relevant to todegsimony is the fact that AREVA
operates the largest and most successful usetréasinent and recycling plants in the
world.



